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n−1 + · · ·+ a1z + a0 = 0 (1)























, i = 1, . . . , n, k = 0, 1, 2, . . . (2)
























|Pn(z(k)i )| < Kε max
0≤m≤n
{(m+ 1) |am| |z(k)i |m} (3)
???????? ε ??????????????K ≥ 1 ?????????K???













= z20 − 210z19 + 20615z18 − · · ·+ 2432902008176640000
????????????????????????????? 1.089311E-01????
???????? (10???? 16?)???????????????????????






???? (2)? i???????????????????? k????? i????
????????????? i?????????????????????????
???????????????????????????????????? 4???
































































































k = 0 k = 1
? 1. ???????? (??? 4?????? 2???)
4 ????
?????????????????????????? TX7/AzusA ?????1?
?????? 64???????? Itanium? 16?????????????????
51.2GFLOPS????????????
??? 4.1 (??????????) ????????? αi?













, i = n/2+ 1, . . . , n
????????????????????????????????????????
??? n = 64????? 2????????????
????????? n = 512?????? DK???????????????? 10
??? 50???????????????????????????????????
3???????????????????????????????????????
??????????? 4??????????????? 1?? 1????? 128?
?????????? 2?? 129????? 256?????????? 128?????
?????????????????? 3????????????????????
????????????????????? 1?2???????????? 4???




for i = 1 to p do
if (m ≥ m0/p) then
? i????? m0/p????????????




















n − 1 = 0 (4)
???????????????????????????????????????
?????????????????????? 10? 50?????????????




















? 2. ???? (n = 64)
5 DK??????
??? DK????? DK??????? DK?? 3??????????????
??????????????????????? A.2??????
5.1 ???DK?
??? DK????????? 6??????? (? 3)?
subroutine DK(n,z,coef,itr,max_itr,isort)
??????????? n?????????? coef???????????? coef
??????? (1)??? ai???????????
coef(i) := ai, i = 0, . . . , n
??????????????????????????(2)? k??????????








































































































? 6. ???????????? (? 4.2?512??)
5.2 ???DK?




??????????? (dr FM DK.f90)??? B.2?????
5.3 ?????DK?





?? (??? [2])????????? 4.2???????????? (dr FM DK mpi.f90)
??? B.3?????
? 3. DK?????????
n ??? ???????? (???)
z ??? ?????????????? (ZM?)
coef ??? ??????????????? (ZM?)
itr ??? ??????????????? (???)
max itr ??? ?????? (???)
isort ??? ?????? (???)
? 4. FM DK?????????
n ??? ???????? (???)
z ??? ?????????????? (ZM?)
coef ??? ??????????????? (ZM?)
itr ??? ??????????????? (???)
acr ??? ???? (???)
max itr ??? ?????? (???)
isort ??? ?????? (???)
? 5. FM DK mpi?????????
n ??? ???????? (???)
z ??? ?????????????? (ZM?)
coef ??? ??????????????? (ZM?)
itr ??? ??????????????? (???)
acr ??? ???? (???)
max itr ??? ?????? (???)
isort ??? ?????? (???)
comm ??? MPI???????? (???)
5.4 ???
?????
P4(z) = z4 − 6z + 15z2 − 18z + 10 = 0
???
z1 = 1−
√−1, z2 = 1 +
√−1, z3 = 2−
√−1, z4 = 2 +
√−1
?????????? DK????????????????? (|z(k)i − zi|)?? 6??
????????????? 10? 50???????
? 6. ????
i ? (??, ??) ?? (???) ?? (???)
1 (1.00E+00, -1.00E+00) 6.66E-16 0.00E+00
2 (1.00E+00, 1.00E+00) 5.55E-16 0.00E+00
3 (2.00E+00, -1.00E+00) 6.66E-16 0.00E+00
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A ??????????
A.1 FMLIB????????
FMLIB??????????????? 3?????? (FM.f90, FMZM90.f90, FMSAVE.f90)
????????????????1???????????????????????
% f95 -c FM.f90
% f95 -c FMZM90.f90
% f95 -c FMSAVE.f90
% ar ru libFM.a FM.o FMZM90.o FMSAVE.o
% ranlib libFM.a
?????????????? (libFM.a)?????????? (fmvals.mod, fmzm 1.mod,
fmzm 2.mod, . . . , fmzm 9.mod, fmzm.mod)????????????????????
???????????????????????????????????? FMLIB
???????
% f95 -module [?????????] [????????] -L[??
??????] -lFM
A.2 DK????????
DK??????????????? 3?????? (DK.f90, FM DK.f90, FM DM mpi.f90)
?????????????????????????????????
% f95 -c DK.f90
% f95 -c FM DK.f90
% mpif95 -c FM DK mpi.f90





% f95 -module [?????????] [????????] -L[??
??????] -lFM ?-lDK
B ?????????
B.1 ???DK???????????
program dr_DK
implicit none
include ’DK.h’
integer,parameter :: n=4,max_itr=1024,isort=1
complex(8) :: z(n),coef(0:n)
integer :: itr,i
!????? P(z)=z^n-1
coef(0)=cmplx(-1.d0,0.d0)
do i=1,n-1
coef(i)=cmplx(0.d0,0.d0)
enddo
coef(n)=cmplx(1.d0,0.d0)
call DK(n,z,coef,itr,max_itr,isort)
!?????
do i=1,n
write(*,*) i,z(i)
enddo
write(*,*) ’itr=’,itr
end program dr_DK
B.2 ???DK???????????
program dr_FM_DK
use FMZM
implicit none
include ’DK.h’
integer,parameter :: n=4,acr=50,max_itr=1024,isort=1
type(ZM) :: z(n),coef(0:n)
integer :: itr,i
call FMSET(acr)
!????? P(z)=z^n-1
coef(0)=cmplx(TO_FM(’-1.0’),TO_FM(’0.0’))
do i=1,n-1
coef(i)=cmplx(TO_FM(’0.0’),TO_FM(’0.0’))
enddo
coef(n)=cmplx(TO_FM(’1.0’),TO_FM(’0.0’))
call FM_DK(n,z,coef,itr,acr,max_itr,isort)
!?????
do i=1,n
write(*,*) i,TO_DPZ(z(i))
enddo
write(*,*) ’itr=’,itr
end program dr_FM_DK
B.3 ?????DK???????????
program dr_FM_DK_mpi
use FMZM
implicit none
include ’mpif.h’
include ’DK.h’
integer,parameter :: n=4,acr=50,max_itr=1024,isort=1
type(ZM) :: z(n),coef(0:n)
integer :: itr
integer :: ierr,i,my_rank
call FMSET(acr)
!????? P(z)=z^n-1
coef(0)=cmplx(TO_FM(’-1.0’),TO_FM(’0.0’))
do i=1,n-1
coef(i)=cmplx(TO_FM(’0.0’),TO_FM(’0.0’))
enddo
coef(n)=cmplx(TO_FM(’1.0’),TO_FM(’0.0’))
call MPI_INIT(ierr)
call MPI_COMM_RANK(MPI_COMM_WORLD,my_rank,ierr)
call FM_DK_mpi(n,z,coef,itr,acr,max_itr,isort,MPI_COMM_WORLD)
!?????
if (my_rank==0) then
do i=1,n
write(*,*) i,TO_DPZ(z(i))
enddo
write(*,*) ’itr=’,itr
endif
call MPI_Finalize(ierr)
end program dr_FM_DK_mpi
